Estrogen, heat shock proteins, and NFkappaB in human vascular endothelium.
We hypothesized that estrogen would increase HSP72 in human coronary artery endothelial cells (HCAEC), and that these would be more sensitive to estrogen than our previous observations in myocytes. HCAEC were treated with 17beta-estradiol or tamoxifen, ranging from physiological to pharmacological(1 nM to 10 micromol/L) for either 24 hours (early) or 7 days (chronic). HSP expression was assessed by Western blots. Both early and chronic 17beta-estradiol and tamoxifen increased HSP72. Electromobility shift assays (EMSA) showed activation of HSF-1 with early, but not chronic, 17beta-estradiol. 17beta-Estradiol activated NFkappaB within 10 minutes, and the ER-alpha selective inhibitor, ICI 182 780, abolished this effect. Transcription factor decoys containing the heat shock element blocked HSP72 induction. Estrogen pretreatment decreased lactate dehydrogenase release with hypoxia. This protective effect persisted despite blockade of HSF-1 by decoys. However, an NF-kappaB decoy prevented the increase in HSP72 and abolished the estrogen-associated protection during hypoxia. 17beta-Estradiol upregulates HSP72 early and chronically via different mechanisms in HCAEC, and provides cytoprotection during hypoxia, independent of HSP72 induction. NF-kappaB mediates the early increase in HSP72, suggesting that estrogen activates NF-kappaB via a nongenomic, receptor-dependent mechanism, and this leads to activation of HSF-1. Activation of NF-kappaB was critical for estrogen-associated protection. Further studies are needed to elucidate the involved signaling pathways. We hypothesized that estrogen would increase HSP72 in human coronary artery endothelial cells (HCAEC). Both early and chronic treatment increased HSP72. EMSA showed activation of HSF-1 with early, but not chronic, 17beta-estradiol. Transcription factor decoys blocked estrogen-related HSP72 induction. Estrogen decreased LDH release with hypoxia. An NF-kappaB decoy blocked the HSP72 increase and estrogen-associated protection.